Leydig cell peroxisomes and sterol carrier protein-2 in luteinizing hormone-deprived rats.
We investigated the effects of 8 days of LH withdrawal on rat Leydig cell peroxisomal volume, total and intraperoxisomal catalase and sterol carrier protein-2 (SCP2) contents, and LH-stimulated testosterone secretion in vitro. Three groups of adult male Sprague-Dawley rats, i.e. control, TE-implanted (testosterone-17 beta-estradiol-filled Silastic implants to suppress LH), and TELH-implanted (TE-implanted and LH replacement via Alzet mini osmotic pumps), were used. After 8 days, Leydig cell organelle volumes (stereology), intraperoxisomal catalase and SCP2 contents (immunocytochemistry), LH-stimulated testosterone secretion by isolated Leydig cells in vitro (determined by RIA), and total catalase and SCP2 contents in equal numbers of Leydig cells (immunoblot analyses) were determined. Results showed that the TELH-implanted rats were identical to controls in every parameter tested. Testis volume and Leydig cell number per testis in control and TE-implanted rats were not significantly different; however, reductions (P < 0.05) were observed in the average volume of a Leydig cell (one third of controls) and the volume of Leydig cells per testis. All Leydig cell organelle volumes tested were significantly lower in TE-implanted rats than in the controls; however, the volumes of smooth endoplasmic reticulum (SER) and peroxisomes were the most reduced (lowered to one sixth of control values). LH-stimulated testosterone secretion per Leydig cell in vitro correlated well with these changes in the volumes of Leydig cell SER and peroxisomes. Intraperoxisomal catalase in Leydig cells was unchanged in TE-implanted rats, although immunoblotting demonstrated a loss of total catalase content (which reflected the reduction in the volume of peroxisomes). SCP2 in Leydig cells of TE-implanted rats was undetectable with immunoblot analysis (explained by the reductions in Leydig cell peroxisome volume and intraperoxisomal SCP2). These results demonstrate that the organelles SER and peroxisomes and the protein SCP2 in Leydig cells are more LH dependent than the other organelles (e.g. mitochondria, lysosomes) and protein catalase, respectively. Moreover, the findings of this study are consistent with the hypothesis that Leydig cell peroxisomes play a significant role in testosterone production.